INTRODUCTION
Home blood pressure monitoring has some advantages over the monitoring of blood pressure at a healthcare institution, such as a higher frequency of measurements, no 'white coat' effect, and no observer bias in the case of automatic devices [1] . Home blood pressure measurement -opposite to office measurements and similarly to ambulatory blood pressure measurement -predict cardiovascular mortality [2, 3] , targeted organ damage [4] , and are better predictors of stroke compared to office measurements [5] .
In a meta-analysis, where 18 randomized trials were compared, it was found that the values of systolic and diastolic blood pressure were lower in patients who measured their blood pressure at home, and a higher proportion of patients reached their target blood pressure [6] . Another primary care study confirmed these findings. The main reasons for better blood pressure control in patients who measured their blood pressure at home were better treatment compliance and more active management by the physicians [7] .
General practitioners accept home blood pressure measurement as a simple method which improves patients' insight into blood pressure control and prevents unnecessary treatment or changes of treatment [8] [9] [10] . In a nationwide survey about physicians' view on the use of home/self blood pressure monitoring in Hungary, they found that 90% of physicians recommended its use either often or almost all the time and 75% considered the results of self blood pressure monitoring either considerably or extremely important [11] .
The patients accepted self-measurement of blood pressure in the general practitioner's office as valuable, their level of anxiety was not increased [8] , and in some studies it was found that the number of physician's office visits decreased [8, 12] . Home blood pressure measurement was shown to be cost-effective in diagnosis and treatment of arterial hypertension [12, 13] .
The European Society for Hypertension recommended home blood pressure measurements for any hypertensive patient who was sufficiently motivated to participate in the treatment of his own hypertension and who stayed under medical supervision [14] . An international consensus on home blood pressure measurements recommended the use of automatic, validated blood pressure measurement devices with an arm-cuff appropriate for the patients, whose ability for home blood pressure measurement should be checked once a year [15] .
Self monitoring of blood pressure has the potential to improve blood pressure control without additional cost and it is well accepted by physicians and patients. There are no data in the literature about the proportion and characteristics of patients who measure their blood pressure at home on the nationwide level.
own blood pressure out of the physician's office. This study aimed at finding the proportion and characteristics of primary care patients with arterial hypertension who measured their blood pressure at home in Slovenia.
METHODS
We took a random sample of 50 out of 806 family physicians from the list of Slovene Family Medicine Society. They were chosen randomly from the register of Slovene Family Physicians Society. Forty-two physicians consented to participate in the study (response rate was 84%).
According to the number of inhabitants in the area of the general practice, we classified the practices into urban area (over 10,000 inhabitants) and rural area (below 10,000 inhabitants). Patients in Slovenia usually have their general practitioner in the community in which they live, meaning that we should assume that patients attending the general practitioner in the urban area live in urban regions and vice versa.
The sample comprised all patients aged over 18 years with diagnosis of arterial hypertension, who were among 300 consecutive office visitors in each of 42 randomly selected general practices in Slovenia.
Out of 12,596 visits of the physician's office, 2,752 (21.9%) patients were diagnosed with arterial hypertension. One hundred thirty-three patients were excluded from the analysis, because we did not have data on out of office blood pressure monitoring. We analyzed the sample of 2,639 patients.
This randomly selected sample of general practitioners and patients provided a representative national sample of patients with arterial hypertension.
The research was observational and cross-sectional. The source of data for filling in the questionnaires was a written medical record and patients' answers to questions on home blood pressure measurement.
The data on home blood pressure measurement were provided by patients during the visit in which the sample population was selected. All patients who said that they also measured their blood pressure out of physician's office were included in the group of patients who performed home blood pressure monitoring, irrespective of the place or person who performed out of office blood pressure monitoring (home, pharmacy, neighbours, community nurse, etc.), blood pressure device they used or the frequency of home blood pressure measurements.
Co-morbidities were defined as any chronic condition (lasting at least three months) other than hypertension.
Definitions of the most important chronic conditions were: • Smoking -regular smoking at least one cigarette per day • Obesity -body mass index 30 kg/m 2 or over • Dislipidemia -total cholesterol >6.5 mmol/l or hypolipemic drugs • Diabetes mellitus -fasting blood glucose 7.0 or more on two different occasions or blood glucose 11.1 or more on any occasion • Ischemic heart disease -data about angina or myocardial infarction in medical record 
Statistical analysis
The data were analyzed using the statistical package SPPS for Windows, version 14. Mean values and standard deviations (SD) were calculated. We used the Student t-test for comparison between independent samples, the chi-square test to detect qualitative differences between the samples. We used the method of multiple logistic regression to compare the characteristics of patients in self blood monitoring group to the group of patients without self-blood pressure mentoring. We used p<0.05 as the threshold of statistical significance. The National Ethical Committee approved the study.
RESULTS

Characteristics of participating physicians and practices
The sample of GPs consisted of 42 physicians -13 men and 29 women, aged from 33 to 63 years, with the mean of 44.1 years (SD 7.7 years). Twenty-two physicians were vocationally trained, 11 physicians were on vocational training and 9 physicians were without vocational training. Eight physicians were private contractors working in independent practices, and 34 were employed by health centres and working in group practices.
The participants were from all regions of Slovenia. There were 22 practices from urban and 20 practices from rural areas. The average distance between the practices and the nearest hospital was 24.7 km (from 1 to 80, SD 27.4 km, median 16 km).
The sample of patients with hypertension
Out of 12,596 office visitors in 42 general practices there were 2,752 patients (21.9%) with arterial hypertension. The data of 2,639 patients fulfilled the requirements of the analysis. The characteristics of study population are presented in Table 1 .
The number of patients according to the out of office blood pressure monitoring is presented in Table 2 .
Characteristics of patients with hypertension who measured their blood pressure at home
A total of 1,835 (69.5%) patients measured their blood pressure also out of physician's office; of these, 1,284 (70.0%) patients measured their blood pressure at home with their own blood pressure monitoring device.
There were statistically significant differences in the characteristics of the patients with self blood pressure measurement and office measurement (Table 3) .
Logistic regression of patients' characteristics influencing home blood pressure monitoring
Using the multivariate analysis, home blood pressure monitoring depended on the listed characteristics of the patients (Table 4) ; younger age, education higher than primary school, practice in urban area, longer duration of hypertension, non-smoking. Other variables included in the analysis were sex, body mass index, dislipidemia, diabetes, cerebrovascular disease, ischemic heart disease, number of co-morbidities, number of other than antihypertensive drugs.
DISCUSSION
Statement on principal findings
Two-thirds of the patients with arterial hypertension who visited their general practitioner also measured their blood pressure at home. The patients who measured blood pressure at home differed significantly in some characteristics from those who did not. The patients who measured their blood pressure at home were more frequently male; they were younger, better educated, from urban area, less often smoked, were more likely to have diabetes mellitus and ischemic heart disease and had a higher number of co-morbidities and took other drugs besides antihypertensives.
The most powerful predictors of home blood pressure measurement were higher education, non-smoking and patients' attending practices in urban area.
Strengths and weaknesses of the study
The strength of the study is that it included a large and on the national level representative sample of general practitioners and patients with arterial hypertension. Physicians who participated in the study were not different from the general population of Slovene GPs according to their demographical characteristics (sex, age), level of professional education or location of the practice (urban, rural) [16] . Representative sample of physicians and their patients gave us valuable data on the extent of home blood pressure measuring and the characteristics of patients with arterial hypertension who measured their blood pressure at home.
The study had some limitations. First of all, the findings were representative of the attendees of general practitioner's offices in Slovenia, but not for the entire hypertensive population in our country. The second limitation of the study was that we did not know if the patients were urged by their general practitioners to measure their blood pressure at home or not. It could be possible that general practitioners advised home blood pressure monitoring more often to patients who were at the highest risk for cardiovascular disease or in patients whom they considered to be more appropriate for home blood pressure measurement (affordable blood pressure monitoring device, high motivation, understanding the explanation of method).
Based on the studied factors we were able to explain only a small proportion of variability of the use of home blood pressure monitoring. Potential other factors which could explain the rest of variability could be other characteristics of patients; predominantly psychosocial characteristic of the patients [17] , patients' level of hypertension knowledge [18] , working style of the physician including doctor's recommendation to perform home blood pressure monitoring [19] and the level of cooperation between the physician and the patient [20] .
Strengths and weaknesses in relation to other studies
A high proportion of treated primary care patients with arterial hypertension in Slovenia measured their blood pressure out of physician's office. In a survey about the prevalence of home blood pressure monitoring in treated hypertensive patients attending a hypertensive hospital in Italy, it was found that 74.7% of patients regularly measured their blood pressure at home [21] . In a cohort survey of primary care patients, 43.1% of patients reported currently using home blood pressure monitoring [18] . The data about the number of treated hypertensive patients who owned a blood pressure monitoring device in France was comparable to our data. In France 43% of treated hypertensive patients owned a blood pressure monitoring device [22] .
In our study we did not ask the patients who recommended them home blood pressure monitoring, which is one of the shortcomings of our study. According to the literature, home blood pressure monitoring was recommended in only 12% of hypertensive patients in France [22] and in 43.1% of primary care patients included in the cohort study performed in the USA [18] .
The reasons for the high proportion of patients measuring their blood pressure at home in Slovenia could include the positive attitudes of general practitioners toward home blood pressure measurement [8] [9] [10] [11] , the provision of blood pressure measurement in public places (for example, at a pharmacy) and advertisements for low-cost home blood pressure monitors by mass media.
The characteristics of the patients who measured blood pressure at home differed in some characteristics from the patients who did not. The study confirmed the finding of a previous study that younger, male patients who were better educated measured their blood pressure at home more often [21, 23] . On the contrary to the finding of the study performed at a secondary healthcare institution [23] and in line with the results of the study performed at a primary healthcare institution it was found that patients with the history of stroke/transitory ischemic attack were more likely to use home blood pressure monitoring [18] , we found that primary care patients who measured their blood pressure at home were more seriously ill (longer duration of hypertension, a higher number of co-morbidities, diabetes or ischemic heart disease). A possible explanation for this finding could be better compliance to treatment and higher interest for blood pressure control in patients who were at the highest risk for cardiovascular diseases [24, 25] .
In our study we found that the patients from urban regions measured their blood pressure at home more frequently. Patients from urban regions compared to rural regions had a better blood pressure control [24, 26, 27] , which could be explained by home blood pressure monitoring that potentially improved the patient's compliance with treatment and better blood pressure control [6, 25] .
The most important predictors of home blood pressure monitoring were a higher level of education (lasting over 8 years), non-smoking and attending the general practitioner in urban area. It was found that patients with the knowledge level of hypertension higher than 90 th percentile were more likely to use home blood pressure monitoring than patients with a level of hypertension knowledge lower than 10 th percentile [18] . There was probably a correlation between hypertension knowledge and the level of education.
The level of education is a valuable indicator of the socioeconomic status [27] . According to the results of our study we can conclude that home blood pressure monitor- ing could be predicted in higher socioeconomic classes, which once again confirms the socioeconomic inequalities in hypertensive patients [29] . These findings support the need for more effective interventions if health disparities in patients with chronic conditions and low socioeconomic status should be reduced.
CONCLUSION
Patients with arterial hypertension are motivated for home blood pressure monitoring. We found several important differences between the patients who measured blood pressure at home and those who did not. The most powerful predictors of home blood pressure monitoring are better education, non-smoking and living in urban areas. All these factors correspond to higher socioeconomic classes.
